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PURPOSE: To provide a small-sized small-capacitance surface acoustic wave 
resonator by arranging an interdigital transducer with a metal whose specific 
gravity is large on the surface of a rotation Y cut LiTa03 piezoelectric substrate 
and exciting Love wave type surface acoustic waves in the direction of an X axis. 
CONSTITUTION: The interdigital transducer 2 provided with terminal 4 and 4' is 
provided on the surface of the rotation Y cut LiTa03 piezoelectric substrate 1 cut 
by a prescribed angle within a range where a rotation angle from a Y axis is -10° 
to +50% on a Y-Z plane with the Y axis as a normal line. The electrode of the 
interdigital transducer 2 is not an electrode having a uniform thin film and is 
sufficiently thickened by the metal whose specific gravity is large such as gold, 



platinum and silver, so that an effect equivalent to the uniform film can be 
obtained and pseudo surface acoustic waves can be transformed to the Love 
wave type surface acoustic waves. Thus, a Love wave type surface acoustic 
wave resonator much smaller than the surface acoustic wave resonator utilizing 
a LiTa03 piezoelectric substrate for not largely depending on the accuracy of cut 
rotation angle whose capacitance ratio is small can be obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Rotation Y cut LiTa03 which made the Y-axis the normal and was cut 
at an angle of predetermined [ of the range whose angles of rotation from a Y- 
axis are -10 degrees thru/or +50 degrees on a Y-Z flat surface ] Surface acoustic 
wave resonator constituted so that the blind-like transducer formed with the metal 
with large specific gravity on the front face of a piezo-electric substrate might be 
arranged and a Love wave mold surface acoustic wave might be excited by X 
shaft orientations of said piezo-electric substrate. 

[Claim 2] Rotation Y cut LiTa03 which made the Y-axis the normal and was cut 
at an angle of predetermined [ of the range whose angles of rotation from a Y- 
axis are -10 degrees thru/or +50 degrees on a Y-Z flat surface ] On the front face 
of a piezo-electric substrate The blind-like converter formed with the metal with 
large specific gravity and the grating reflector formed on the surface-wave 
propagation path of the both sides of this blind-like converter with the metal with 
the same heavy specific gravity as this blind-like converter are arranged. The 
surface acoustic wave resonator constituted so that a Love wave mold surface 
acoustic wave might be excited by X shaft orientations of said piezo-electric 
substrate. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the energy ****** type surface 
acoustic wave resonator used for the voltage controlled oscillator (VCO) of 
electronic equipment, especially communication equipment as a resonant 
element. 
[0002] 

[Description of the Prior Art] When using a frequency synthesizer for a transmitter, 
the large thing of the frequency adjustable range is required of a voltage 
controlled oscillator (VCO). Therefore, when using a surface acoustic wave 
resonator as a resonant element of a voltage controlled oscillator, it is required 
that a capacity factor (value proportional to the inverse number of the difference 
of resonance frequency and antiresonant frequency) should be small to a surface 
acoustic wave resonator, and an electromechanical coupling coefficient (k2) 
should be large. The energy ****** type surface acoustic wave resonator (it is 
written as a SAW resonator below) using the piezo-electric substrate of lithium 
tantalate (LiTa03) as a surface acoustic wave resonator which meets such a 
demand is mentioned. The SAW resonator using the piezo-electric substrate of 
the conventional lithium tantalate (LiTa03) has two kinds of things as follows. 
One of them is Rayleigh (Rayleigh) who exists on the piezo-electric substrate of 
the direction propagation of X cut-1 12-degree rotation Y. Using a wave type 



surface wave, another uses the false surface acoustic wave (leek wave type 
surface wave) which exists on the piezo-electric substrate of the direction 
propagation of 36 degreeY cut-X. The SAW resonator using the surface wave of 
a Rayleigh wave mold is an electromechanical coupling coefficient k2. Since it is 
about 0.7% comparatively small, when a SAW resonator is constituted, a 
capacity factor becomes about 250 and is not made not much small, coupling 
coefficient k2 since it is small - the electrode number of a grating reflector, and 
the electrode of IDT - it is necessary to make [ many ] a logarithm and 
disadvantageous for a miniaturization. On the other hand, the SAW resonator 
using a false surface acoustic wave is the 36 degreeY cut-X propagation LiTa03 
whose cutting angle of rotation is 36 degrees although the propagation 
magnitude of attenuation is generally large since it is the leek (Leaky) wave 
spread while emitting a bulk wave into a piezo-electric substrate. When it is a 
piezo-electric substrate, the propagation magnitude of attenuation is set to about 
0, and it is a coupling coefficient k2. With 4.7%, since it is comparatively large, it 
is put in practical use and used. However, the wave of this form has the fault 
which produces attenuation, when a cut angle of rotation shifts from 36 degrees, 
since it is essentially a leek wave. 

[0003] Drawing 3 (A) is LiTa03. It is the property Fig. of a surface wave rate to 
the cutting angle of rotation of a substrate. As shown in drawing 3 (B), an axis of 
abscissa shows the cutting angle of rotation theta from the Y-axis within a Y-Z 
side, and a surface wave is spread to X shaft orientations. As shown in drawing 
3 , it is the rotation Y cut LiTa03. It is known that the Rayleigh wave and the false 
surface acoustic wave with a quick surface wave rate (leek wave) which were 
shown with the broken line with a slow surface wave rate exist on a piezo-electric 
substrate. Moreover, electromechanical coupling coefficient k2 It defines as a 
degree type. 

[Equation 1] 

2 (v, -v. ) 
k 2 = 

V, 



however -- Vf : Surface wave rate Vm of surface freedom (Free Surface) : 
Surface wave rate [0004] of a surface short circuit (Metalized Surface) 
[Problem(s) to be Solved by the Invention] An upper type to electromechanical 
coupling coefficient k2 Surface wave rate Vf of surface freedom Surface wave 
rate Vm of a surface short circuit The value becomes large, so that a difference is 
large. Therefore, in the case of a Rayleigh wave, since both have almost lapped, 
it is a coupling coefficient k2. It is very small. On the other hand, a false surface 
acoustic wave has the largest difference of a surface wave rate, when a cutting 
angle of rotation is 0 degree (it is also called a common-name Y cut), and they 
are about 1 .3 times in case cutting angle of rotation is 36 degrees (36 degree Y 
cut of common names). That is, it compares with 36-degree Y cut, and the 
direction of 0-degree Y cut is k2. It turns out that a capacity factor can be greatly 
made small. However, since a false surface acoustic wave is a leek wave, 
although, as for near the 36 degreeY, the propagation magnitude of attenuation 
of a surface wave is set to 0, there is a trouble that it cannot use if the precision 
of a cutting angle of rotation is a problem, makes an angle of rotation 0 degree, 
and it becomes [ the propagation magnitude of attenuation ] large and remains 
as it is. Moreover, LiTa03 The Love wave mold surface acoustic wave resonator 
used as a piezo-electric substrate is not put in practical use yet. The purpose of 
this invention is conventional above LiTa03. It is still smaller than the surface 
acoustic wave resonator using a piezo-electric substrate, and is in offering the 
surface acoustic wave resonator of the Love wave mold for which a capacity 
factor does not depend greatly [ it is small and ] for the precision of a cutting 
angle of rotation. 
[0005] 

[Means for Solving the Problem] The surface acoustic wave resonator of this 
invention is the rotation Y cut LiTa03 which made the Y-axis the normal and was 
cut at an angle of predetermined [ of the range whose angles of rotation from a 
Y-axis are -10 degrees thru/or +50 degrees on a Y-Z flat surface ]. On the front 



face of a piezo-electric substrate The blind-like transducer formed with the metal 
with large specific gravity is arranged, and what was constituted so that a Love 
wave mold surface acoustic wave might be excited by X shaft orientations of said 
piezo-electric substrate is considered as a basic configuration. Furthermore, this 
blind-like converter and the grating reflector formed with the metal with the same 
large specific gravity are arranged on the surface-wave propagation path of the 
both sides of said blind-like converter, and it is characterized by constituting so 
that a Love wave mold surface acoustic wave may be excited by X shaft 
orientations of said piezo-electric substrate. 

[0006] That is, since the Love wave mold surface acoustic wave resonator which 
was not realized conventionally is put in practical use, it is LiTa03. It is a 
coupling coefficient k2 by making it later than the late transverse wave which the 
late heavy matter of acoustic velocity is made to adhere, and a surface-acoustic- 
waves rate is reduced on a piezo-electric substrate, and is shown in drawing 3 . It 
changes into almost remaining as it is or a Love wave mold surface wave without 
the propagation attenuation of a false surface acoustic wave more than by it. 
even if it is not the electrode of a uniform thin film about the electrode of a blind- 
like converter (IDT:lnterdigital Transducer) at this time, effectiveness equivalent 
to the uniform film (however, thickness - equivalent - about - regarded as one 
half) is acquired equivalent by making it sufficiently thick with a metal with the 
large specific gravity of gold (Au), platinum (Pt), silver (Ag), etc., and a false 
surface acoustic wave can be changed into a Love wave mold surface wave. 
Furthermore, it is the 36 degreeY cut-X propagation LiTa03 so that more clearly 
than drawing 3 , if the range of the cutting include angle of a rotation Y cut is -10 
degrees - +50 degrees ( drawing 3 170 degrees - 180 " and 0 degree - 50 
degrees). Equivalent to a case, or coupling coefficient k2 beyond it There is an 
advantage that being obtained is clear and the effect to the propagation 
magnitude of attenuation of the precision of a rotation cut angle is lost. 
[0007] 

[Example] Drawing 1 is the basic block diagram showing the 1st example of this 



invention, and drawing 2 is the block diagram showing the 2nd example. The 1st 
example of drawing 1 R> 1 is the surface acoustic wave resonator constituted 
only by IDT2 to which the range of the cutting include angle of a rotation Y cut 
shows the basic configuration which arranged the terminal 4 and the blind-like 
converter (IDT) 2 which has 4' on the -10 degrees - +50 degrees front face of the 
piezo-electric substrate ( drawing 3 170 degrees - 180 " and 0 degree - 50 
degrees) 1, and made [ many / comparatively ] the logarithm of IDT2. Moreover, 
the 2nd example of drawing 2 is the Love wave mold surface acoustic wave 
resonator of the structure which has arranged the grating reflector 3 which 
becomes the both sides of IDT2 of the basic configuration of drawing 1 from the 
electrode material of the same heavy metal as IDT2. The thing of this 
configuration is the direction propagation LiTa03 of 36 degreeY cut-X. It 
compares with the conventional false surface acoustic wave resonator which 
formed the same electrode structure as drawing 2 with light metals, such as 
aluminum, on the piezo-electric substrate, and is an electromechanical coupling 
coefficient k2. Since only a large part can lessen the number of the electrode 
finger of a reflector 3 (1/2 or less), while a miniaturization becomes possible, the 
small surface acoustic wave resonator of a capacity factor is realizable. 
Electromechanical coupling coefficient k2 As an actual measurement, about 11% 
or more of value was acquired compared with 4.7 conventional%. Although the 
above example explained the basic configuration of only IDT2 shown in drawing 
1 , and the configuration which has arranged the grating reflector 3 on both sides 
of IDT2 shown in drawing 2 , in order to improve a spurious response, it cannot 
be overemphasized that this invention is applicable also about the surface 
acoustic wave resonator which performed weighting from which **** is prepared 
in the electrode finger of IDT2, and the whole becomes a rhombus. 
[0008] 

[Effect of the Invention] By carrying out this invention, compared with the surface 
acoustic wave resonator using the conventional false surface acoustic wave, a 
chip size can be made small, and a miniaturization can be attained. Furthermore, 



since a capacity factor can be made small, when it uses for a voltage controlled 
oscillator etc., since broadband-ization of the frequency adjustable range can be 
attained, practical effectiveness is very large. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the 1st example of this invention. 
[Drawing 2] It is the block diagram showing the 2nd example of this invention. 
[Drawing 3] Rotation Y cut LiTa03 It is the related Fig. of a rotation cut angle and 
a surface wave rate in a substrate. 
[Description of Notations] 

1 Piezo-electric Substrate 

2 Blind-like Converter (IDT) 

3 Grating Reflector 

4 4' Terminal 
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DRAWINGS 



[Drawing 1] 



[Drawing 2] 
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[Drawing 3] 
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